There is an undeniable need to provide support for families of individuals with disabilities, including autism spectrum disorder (ASD). However, service delivery in the schools, private practice, or other settings may not adequately meet the needs of children with ASD and their families. According to caregivers of children with ASD, services in general as well as access to parent and professional networks are limited (Auert, Trembath, Arciuli, & Thomas, 2012; Finke, Drager, & Serpentine, 2015; Vohra, Madhavan, Sambamoorthi, & St. Peter, 2014) and the evidence base of outreach programs for families of individuals with disabilities is still emerging. In regions of the country where services are less accessible, outreach is even more critical.
One avenue for providing support for families of children with ASD is through the creation of communication aids. As indicated in the evidence-based practice guidelines for ASD, the American Speech-Language-Hearing Association (ASHA) suggests that tools such as charts, visual schedules, reminders, communication boards, picture exchange communication systems, maps, Social Stories TM (Gray, 2015) , and other types of visual organizers are helpful for children with ASD (ASHA, n.d.) . Though these materials must be individualized in order to be most effective (Rao & Gagie, 2006) , healthcare professionals and caregivers of children with ASD are already taxed to their limits and may not have the time required to create customized materials on a regular basis (Serpentine, Tarnai, Drager, & Finke, 2011) . To this end, we developed our outreach program to meet the needs of families of children with ASD in an underserved area while simultaneously training future professionals to create individualized, evidence-based materials for children with ASD.
Personnel Preparation in Autism Spectrum Disorder
Personnel preparation in the area of ASD is vital and future professionals in speech-language pathology (SLP) need to develop the knowledge and skills integral to identifying, treating, and advocating for the needs of individuals with ASD. Among SLPs working in health care facilities, approximately 16.4% of their caseload involves treatment of children with ASD (ASHA, 2015) and 91.3% of school-based SLPs report that they work with children with ASD on a regular basis (ASHA, 2016) . The reported knowledge base, skill set, and confidence in working with children with ASD may be limited, even among certified SLPs, but factors such as experience in the field can increase clinicians' confidence in working with this population (Cascella & Colella, 2004; Plumb & Plexico, 2013; Schwartz & Drager, 2008) . The pattern is similar among related professionals in education (Williams, Schroeder, Carvalho, & Cervantes, 2011) and music therapy (Gadberry, 2011) .
Student Preparation: Academic and Clinical Experiences
Relatedly, the academic and clinical preparation of undergraduate and graduate students who will likely provide healthcare services to individuals with ASD in their future careers is of great importance. In a survey study involving 252 undergraduate students studying healthcare professions, Freeman (2014) examined the students' knowledge of ASD relative to the following factors: academic status (e.g., sophomore, junior), experiences with individuals with ASD, relevant academic coursework, and desire to provide services to individuals with ASD in the future. Areas of inquiry addressed in the survey included general ASD knowledge, myths, traits, and treatments. Across all participants, 40.1% reported that they had gained no knowledge of ASD in their coursework and 51.2% reported little exposure. On average, students' accuracy on the knowledge portion of the survey was 68.3%. Although academic status did have an impact on how accurately the students answered the questions, students who had more personal experiences with individuals with ASD, a greater amount of ASD coverage in their coursework, and a desire to provide services to individuals with ASD in the future answered a higher percentage of the knowledge questions correctly. These findings reflect the importance of providing students with adequate experience and coursework to increase their overall knowledge of ASD.
Although continuing education courses during one's professional career can facilitate further growth and understanding of specific disorders such as ASD, connections between knowledge and practice need to be made early in career development to increase future professionals' ease and understanding in working with children with ASD. Future SLPs will need to be equipped with the knowledge and skills necessary to work both collaboratively and independently within their scope of practice. Research by Howell, Wittman, and Bundy (2012) on collaborative clinical training experiences of graduate clinicians in the fields of occupational therapy and psychology suggests that students recognize the benefits associated with collaborative training opportunities. Learning about themselves and learning to appreciate professional differences were among the themes discussed by students who co-treated a child with ASD.
Specific to training students studying Communication Sciences and Disorders (CSD) in the provision of services to children with ASD, a study by Donaldson (2015) included two SLP graduate students who provided evidence-based therapy services to a child with ASD and their sibling with supervisor mentorship. At the outset of the experience, students completed clinical observations, coursework, and knowledge assessments to build foundational knowledge in ASD as well as specific treatment methods they would implement in therapy. The ten-week training program included routine meetings with their supervisor, self-reflection exercises, and enrollment in a related seminar. By the end of the program, students were able to organize and implement therapy independently. Such experiences in providing services to children with ASD will allow future healthcare providers to gain knowledge and skills that will be necessary in optimally serving children with ASD and their families.
Taken together, these findings underscore the necessity of designing effective outreach programming to address the needs of both children with ASD and their families while training future professionals who will provide services to these children. We describe a training model centered on ASD that includes the simultaneous training of graduate and undergraduate students during two semester courses with an embedded outreach component geared toward families who have children with ASD. Given the location of the university, the training program allowed us to target families in a significantly underserved region of the country.
The Present Study
The goals of this program were two-fold: (1) to develop an outreach program for families who have children with ASD and (2) to establish a training model for undergraduate and graduate students in CSD and in other related disciplines. The outreach program offered students a realistic representation of providing services to children with ASD and their families (e.g., interviewing parents and incorporating their input into the products, assessment, trial and error in the creation of individualized communication supports, and collaboration with individuals from other fields). Ideally, the goal was that the skills fostered would carry over into graduate training and professional clinical experiences.
Students learned how to design visual supports tailored to the individual child's interests and communication status. Examples included Social Stories TM (Gray, 2015) , visual schedules, choice boards, and 5-Point Scales (Dunn Buron & Curtis, 2012) . Since these supports are often relied upon by the general population of children with ASD (Schlosser et al., 2016) , it is important that students become equipped with the knowledge of current evidence-based practices. Because caregivers and other professionals have limited time and resources to create customized materials (Serpentine et al., 2011; Jonsson, Kristoffersson, Ferm, & Thunberg, 2011) , we predicted that the outreach component would not only save families time, but would also provide them with a set of functional, effective materials to support schedules and routines at home.
Method
Participants. Student Participants. The program took place over two academic years and involved training one cohort of students each year. Across both cohorts, participants included eight MA-SLP (all female) graduate students and 19 undergraduate students (18 female; 16 majors in CSD, two from Music Therapy and one from Psychology). Due to the timing of the receipt of funding, undergraduate students were selected by the faculty mentors associated with the program. During the second year, there was an application process for the undergraduate students and students within and outside of CSD were invited to apply. Students were chosen based on academic merit, a letter of recommendation, their resume, statement of interest, relevant experience, and ability to commit to the two-semester program. Faculty and advisors in Education, Music Therapy, and Psychology forwarded the program announcement to students. During both years, graduate students were selected based on strong clinical interests and experience in the area of ASD as indicated in their application for graduate school. Graduate students received compensation (not course credit) for participating in the class and mentoring the undergraduate students. Undergraduates earned three credits per semester (six credits total) and were graded on assignments, exams, presentations, and contributions to group projects and outreach activities.
Families.
Ten families who have a child with ASD participated (one female child). The average age of the children was 7.38 years (range = 3.83-14.83 years). All families resided in an underserved region of a state in the Midwest and had a child with a confirmed diagnosis of ASD, per parent report.
Procedures. Student Procedures. All students completed a two-semester course sequence on ASD. Core topics of both courses included relative challenges and strengths representative of children with ASD and creating the evidence-based communication supports. Students learned how to create visual schedules, choice boards, Social Stories TM (Gray, 2015) , 5-Point Scales (Dunn Buron & Curtis, 2012), and additional materials requested by families. Student activities included a fall semester case project, research article discussions and presentations, and a series of critical thinking papers on research articles and clinical issues. Graduate students served as mentors to the undergraduates for presentations, projects, and family outreach activities with support from the faculty and clinical supervisor affiliated with the project. In addition, guest lectures were delivered by professionals in occupational and physical therapy, music therapy, social work, and a parent of a child with autism. See Table 1 for a list of course topics and activities by semester. At the end of each semester, all students completed a survey about their experiences (see Appendices A and B). Note that the completion of these surveys was voluntary; all students completed an informed consent and this study was approved through the Institutional Review Board at our university. Family Outreach Procedures. Following a phone screen to determine eligibility and interest, families participated in two sessions. During Session 1, two MA-SLP students used the Functional Communication Profile-R (Kleiman, 2003) or the Augmentative and Alternative Communication Profile (Kovach, 2009) , as appropriate, to assess the child's communication strengths and challenges. After the consent and assent process, the child remained in the room with the two MA-SLP students. The session was videotaped to allow for review and confirmation of the behaviors observed and the activities the children participated in during the session. On average, these sessions lasted 50 minutes (SD = 9.82 minutes; range = 37.5-61.72 minutes). Types of activities varied depending on the age of the child; however, the majority of activities involved games (24.6%; e.g., board games), toys and manipulative toy play sets (21.3%; e.g., farm animals, blocks), and "getting to know you" conversation-based activities (14.75%; e.g., developmentally appropriate games adapted to incorporate conversational topics).
In an adjacent room with a two-way mirror that allowed for observation, the primary investigator (first author) interviewed the accompanying caregiver(s) regarding the child's strengths, challenges, and current communication supports used at home and school. Caregivers were also asked to provide input on needed materials and customizations (e.g., color scheme, items for card sets, child's interests). During Session 2, which occurred within two to three weeks of Session 1, the caregiver(s) and child received the materials and the MA-SLP students described how to implement the materials at home. All caregivers received instructions for each of the material sets created. Within one to two weeks of Session 2, the first author conducted the caregiver satisfaction survey via phone. The survey was composed of twelve statements regarding satisfaction with the program and materials; caregivers were asked to rate their agreement with statements on a scale of one to five (five being strongly agree). Caregivers were also asked to provide any additional comments on the program and the materials they received. The complete workflow model detailing student and supervisor responsibilities from the screening through the satisfaction survey is located in Table 2 . This workflow model was used to keep all team members on track with respect to timely, quality creation and distribution of materials to families.
University Students' Goals and Survey Data. All students set three goals at the beginning of each semester that they wanted to achieve. At the end of each semester, they completed a survey that included questions on their knowledge and confidence in applying course material learned and whether they met, partially met, or did not meet their goals. The survey included a combination of open-ended questions, rating measures (i.e., 1-5 Likert scales), and space for students to provide comments about their ratings. In the first section of the survey, students were asked two openended questions about what they liked most and least about the experience. In the second section, they evaluated the goals set at the beginning of the semester. In section three, students rated their knowledge of and confidence in applying course content. Section four required students to rate perceptions of their own skills (critical thinking, written and oral communication, and collaborative ability) from the beginning to the end of the term. Students took approximately 45 minutes to complete the surveys.
Table 2 Workflow Model for Family Outreach
Step 1 Initial phone screen and scheduling of the first session.
Step 2 First session with family completed in the university clinic.
Step 3 MA-SLPs and undergraduates review video recording of first session, caregiver interview, and assessment forms within three business days of the first session.
Step 4 MA-SLPs and undergraduates generate list of materials for the child based on information gained during the first session within one week.
Step 5
Follow-up phone call/email to caregiver to discuss materials and address questions.
Step 6 MA-SLPs and undergraduates submit drafts of materials to faculty advisor and clinical supervisor for input within two weeks of the first session. MA-SLPs provide feedback throughout.
Step 7 Faculty advisor and clinical supervisor provide feedback on drafted materials within two business days.
Step 8 MA-SLPs and undergraduates create final drafts of materials within three weeks of the first session.
Step 9 Contact family to schedule follow-up session. MA-SLPs and faculty advisor present materials to the child and their caregiver(s).
Step 10 Faculty advisor follows-up with caregiver and administers satisfaction survey within 1-2 weeks of receipt of materials.
Results
The family data results are presented first, followed by the university students' results. Themes from qualitative comments made by caregivers and students are included in each section.
Family Data. Across the ten families who participated in the program, approximately 120 individualized materials and material sets were created. On average, each family received 13 materials and material sets (range = 3-26 materials). Approximately 79% of those materials included visual schedules, icon sets, Social Stories TM (Gray, 2015) , and 5-point scales (Dunn Buron & Curtis, 2012). Depending on the needs of the child and the family, additional resources that could be of further assistance were provided (e.g., helpful websites and links to items the family could purchase). On average, caregivers' composite satisfaction ratings (n = 8) were very positive (M = 4.89 out of 5, SD = .11). Several parents noted the importance of a program like this in an underserved region. Parents also discussed the quality of the materials and the professionalism shown by the students who worked with their child. All caregivers who provided feedback expressed that the needs of their child and family were met.
Student Data.
Goals. Recall that each student set three goals for themselves at the beginning of each semester. Across both cohorts of the training program, 97.44% of undergraduate and MA-SLP students' goals were met or partially met. Student goals were classified into one of the following themes: outreach (e.g., creating materials and working with families; 27.16%), skill development (e.g., reading research articles, oral presentation skills, and collaborative ability; 21.60%), knowledge of diagnostic tools and treatment approaches specific to ASD (20.99%), and knowledge of ASD (19.75%). Goals that did not relate to one of the above themes were classified as "other."
Knowledge and Confidence. Composite ratings of students' knowledge and confidence in applying each course topic area, materials, and supports were calculated. There were no significant cohort differences or significant differences between graduate and undergraduate students on the composite measures. Paired sample t-tests revealed that undergraduate students rated their content knowledge significantly higher than their perceived confidence to apply information both during the fall and spring semesters, t(18) = 6.91 and t(18) = 5.92, both ps < .001. However, MA-SLP students' perceived knowledge and confidence were not significantly different for the fall or spring semesters, both ps > .05. Skills Obtained. Undergraduate students' perceptions of additional skills obtained (e.g., critical analysis, oral presentation skills) from the beginning to the end of each semester were significantly different for the fall as well as spring semesters, with students rating their skills at the end of the semester higher than their skills at the beginning of the semester, t(18) = -7.16 and t(18) = -8.84, both ps < .001. MA-SLP students also indicated a significant increase in their skills from the beginning to end of the fall and spring semesters, t(7) = -3.97 and t(7) = -4.77, both ps < .01. See Table 3 for a summary of students' perceptions of knowledge, confidence, and skills.
Student Assessment of Experience. At the end of each semester, students were asked to describe what they liked most about the training experience. Across both cohorts of MA-SLP and undergraduate students, five themes emerged. Percentage of total statements for each major theme are reported in rank order. Students valued the hands-on experience and opportunities related to creating evidence-based materials (27.7%), collaborating with each other (18.24%), learning how to effectively read and present information from research articles (15.5%), learning from guest speakers (14.19%), and information learned in courses and application of that material (13.03%). Other themes that emerged included benefits associated with the small class size (9.46%) and opportunities related to MA-SLP student mentorship of the undergraduates in the program (2.70%). Composite scores for knowledge, confidence, and skills were compared within the groups of undergraduate students and graduate students by semester. M = mean; SD = standard deviation.
Discussion
This training and outreach program established for families who have children with ASD has significant educational, clinical, and philanthropic value. From the student perspective, there was an opportunity to learn about ASD, create materials to support communication, set realistic goals, and gain important hands-on experience. From the family perspective, our program provided support in an underserved community, valued and prioritized caregiver input in the creation of supports and materials, and provided caregivers with instructions and resources for use of the materials at home.
Learning Through Community Outreach. Both the families and the students benefited from the training and outreach program. First, families were provided with support in an underserved, rural community in the state. According to the most recent Ohio Poverty Report (Ohio Development Services Agency, 2017), Athens county has the highest reported poverty rate in the state at 33%. Other surrounding rural counties have reported poverty rates upwards of 20%. Through this program, families were provided with materials that otherwise may not have been executed independently or by those involved in their child's plan of care. Resources that we have regular access to, including computer software programs for generating picture icons and high quality printing and laminating materials, were not readily available to participating families. The high level of caregiver satisfaction with the provided materials as well as their interaction with students and staff team members provides support for programs of this type. Further, the caregivers' input was an integral part of the assessment process and helped students to be responsive in personalizing materials they developed and created for families' at-home use.
The other primary beneficiaries of this program were the university students who participated. Through the experience, the students not only learned about ASD, but they also connected the material they learned to the individualized materials they created to fit families' specific needs. Students engaged in a novel, hands-on experience by creating materials to support daily communication needs of participating children and their families. Though the two students from music therapy and the graduate students had some prior clinical experience, the opportunity to provide assistance to families in the community was a unique opportunity for all involved. These are exactly the types of professional preparation options that afford students the opportunities to apply their content knowledge and skills developed in the courses and positively impact the families who participated.
Developing Students' Skill Sets. All undergraduate and graduate students learned how to set realistic, measurable goals. The fact that 97% of goals set over the course of the training program were met or partially met is a reflection of the quality of students' abilities to write measurable goals. Across all students, more than 90% of students' goals were focused on creating materials and working with families, skill development, knowledge of diagnostic tools and treatment approaches specific to ASD, and knowledge of ASD. Though we anticipated that students would want to increase their knowledge of ASD as well as assessment and treatment protocols, we were pleased that a good proportion of students' goals centered on improving their own personal skill sets related to facility of reading research articles and delivering oral presentations. MA-SLP students learned more about the fine art of mentoring and assumed a leadership role throughout the experience; they were a point of connection between the primary and co-investigators and helped to facilitate the completion of the materials for the families in an organized and timely fashion (see Wright et al., in press ).
Knowledge, Confidence and Skills Learned. There was a significant difference in undergraduate students' reported knowledge of topics covered in the course and their confidence in their ability to apply that information. This difference is not necessarily surprising, given that the majority of participants had minimal or no experience in treating children with ASD. As suggested by the findings of other investigations (e.g., Plumb & Plexico, 2013) , experience plays a significant role in increasing SLPs' confidence in working with children with ASD. The training program was designed to provide the students with a strong foundational knowledge of ASD that would ideally carry over into their current and future clinical experiences in working with that population. As noted in previous research (Freeman, 2014; Price, 2013) , coursework specifically addressing ASD is uncommon at both the MA-SLP and undergraduate levels, making this program a unique opportunity for the students involved. Though there was a significant difference between the undergraduates' knowledge and confidence, it is important to note that their composite confidence scores still exceeded a 4 out of 5. Additionally, there was not a significant difference between MA-SLP students' reported knowledge of course content and their confidence in applying that information. It is quite possible that their role as a "mentor" and their graduate level status lead to a self-perception of having prior qualification for working with individuals with ASD and their families.
Implications for Undergraduate and Graduate Training
It is important to note features of our undergraduate and graduate programs that influenced our decision-making in the design and implementation of our training program. Students in our undergraduate program do not provide direct services in our clinic. The majority of their coursework focuses on speech, language, and hearing sciences with relatively few elective courses on disorders. Our six-semester MA-SLP program involves four consecutive semesters of didactic coursework (fall, spring, summer, fall) and university clinic experiences throughout the program. In addition, students have at least one outplacement for a single semester for a full day in a school, hospital, or skilled nursing facility. During the last two semesters (spring and summer of year two), the overwhelming majority of our students complete externships in a school and adult clinic facility, respectively. Programs contemplating adopting the model in the present study would need to consider the structure, timing, and sequence of coursework and experiences in their undergraduate and graduate programs and modify the training model to suit their needs.
In addition to logistics, future programs may not wish to focus solely on ASD. The model presented here can be adapted to suit a variety of families who have family members with disabilities beyond those with children who have ASD. As noted by Schwartz and Drager (2008) and others (Plumb & Plexico, 2013) , reports of limited knowledge on particular disorders are not limited to ASD. These knowledge limitations are not only an issue in our field, but related fields as well, including music therapy and education. The primary focus of our undergraduate major is on establishing foundational knowledge related to communication disorders, so the opportunity to explore specific disorders may be somewhat limited in undergraduate programs that offer many introductory courses and few didactic courses on communication disorders (e.g., language disorders and speech-sound disorders). Training programs such as these allow students to directly apply what they are learning in the classroom and help them to align their knowledge with best practices. Connecting classroom experiences to clinical settings is certainly one mechanism that can be used to strengthen students' knowledge and confidence in applying the material they learn in didactic coursework.
The findings here also highlight the importance of in-depth training experiences prior to entry into the workforce. None of the undergraduate students in CSD had any direct clinical experience with children with ASD, nor did the student from psychology. Though the two students from music therapy had engaged in clinical practice, their knowledge of ASD from an interprofessional perspective was still emerging. MA-SLP students CSD were in their first year of graduate school and still working on developing and honing their clinical skills and knowledge base of ASD. We were fortunate to have three students from outside of CSD participate in the training program during the second cohort. Several students mentioned the value of having students from other fields participate. The three students from other fields also noted the importance of interfacing with undergraduate students in the CSD major and how they planned to utilize and integrate the materials they learned to design (e.g., visual schedules) into their own therapy for clients with ASD. Students' perspectives were broadened beyond interactions with their peers, faculty and staff affiliated with the program. Guest speakers from various fields including music therapy, social work, and occupational therapy visited the classes to share their field's role in working with children with ASD and their families. Each of these professionals also discussed the potential for interprofessional collaboration and how future SLPs and professionals from other disciplines could collaborate with them. Our findings revealed that more than 14% of the features of the training courses that students liked most involved learning from the guest speakers. Their lectures broadened students' understanding and alerted them that the best outcomes for children with ASD and their families could be achieved not only by having an awareness of other professionals' roles, but also by working together to optimize outcomes for the children and their families.
Limitations and Future Directions
The two cohorts in this study only included three students from majors outside of CSD. The recruitment of an equal balance of undergraduates from CSD and other related disciplines would enrich the content and quality of discussions surrounding autism. Though several students from education expressed an interest in participating in the training program, their practicum requirements during spring term precluded them from committing to the two semester requirement. As one can imagine, scheduling was somewhat of a challenge as coordinating time across students from multiple programs with different class, work and personal responsibilities required the students to adjust their schedules and coordinate with each other.
Future iterations of the training program will involve exploring the promise of other training models that last for a shorter timeframe (one semester) or seeking opportunities for outreach within pre-professional courses at the undergraduate level, graduate seminars, and student organizations. Given that guest speakers were popular among participants, a model with co-teaching or shared seminar formats across multiple disciplines is another future possibility. Additional course formats include creating online modules for lectures and adding modules on the creation of the evidencebased materials. Another future direction is to expand the outreach beyond families to other professionals who work with children with ASD, including SLPs and teachers in mainstream and special education classrooms. With respect to outreach to families, additional extensions include multiple follow-up sessions in person, as well as opportunities to modify materials or make new requests (i.e., 2-4 times over the course of a year).
Conclusion
Overall, we deem the first two years of this program a success. The needs of the intended beneficiaries of this program, the families and the students, were met. The quantitative and qualitative data support the extent to which this program addressed a clear need at our university and in our community. Though training programs that involve embedding community outreach require the facilitators to expend a great deal of time and effort, the payoff is well worth the energy. It is our hope that the work we have done with our students and in our community will spur further development and expansion of training programs that benefit as many stakeholders as possible.
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